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In Australia, the federal government has funded four projects aimed at assisting universities to establish a robust environment for managing research information.  The development of “institutional repositories” is seen as a key strategy for achieving this goal.  The funded projects will (a) test and evaluate particular software solutions for institutional research repositories, (b) develop a national discovery service for the content of the repositories, (c) develop a national service to assist institutions with the curation and sustainability of these collections, and (d) develop a national infrastructure for authentication and authorisation services which manage access to the collections.

The National Library of Australia is a partner in three of the funded projects, and this project briefing will describe the projects from the Library’s perspective.  The Library will assist the projects by contributing its expertise and recent experience with the development of its own digital services architecture, including its experience with digital collection management systems, digital preservation, persistent identifiers and the operation of national resource discovery services.  The Library will also contribute its expertise in standards relating to authentication and authorisation, and in particular its experience with standards for descriptions of access policies.

These projects provide an opportunity for Australia to take a highly collaborative, national approach to the development both of institutional repositories and of the support services which are needed for their effective deployment.

1
The Australian Research Information Infrastructure Projects

In 2001 a report entitled Backing Australia’s Ability set out the federal Government’s strategy for strengthening Australia’s research capability.  The report identified the need to improve Australia’s research infrastructure, including equipment, libraries and other facilities, and it earmarked funding to support relevant initiatives.  One of these was the Systemic Infrastructure Initiative, which is funding both the upgrade of bandwidth capacity and improvements to the research information infrastructure.

In the latter area, the Government established a Higher Education Information Infrastructure Implementation Steering Committee.  In its report [1] that Committee focused on the need for a more robust environment in which Australian research information could be managed irrespective of its format.  In this context “Research information” includes published and unpublished scholarly information (such as books, pre-prints, journal articles, technical reports and theses) in both traditional and digital form.  It also includes complex data sets, such as collections of physical science, life science, humanities and social science research data.

The “management” of research information involves support for the life cycle of the information resource within a physical or digital repository.  It includes the acquisition of the resource (such as its submission into a digital repository), storage in a well managed storage system, access to the resource (including online search access, and management of the rules about who is permitted to access the resource) and preservation of the resource, including mechanisms to ensure that digital forms of the resource continue to be accessible for the long term future.

The Implementation Steering Committee identified the development of “institutional repositories” as a key strategy for advancing these goals.  It stressed the importance of international standards in underpinning these repositories and proposed that funding of the Research Information Infrastructure program should encourage conformance of Australian developments to these standards.

Following a call for funding bids, the Education, Science and Training portfolio in October 2003 announced the allocation of A$12 million (about US$9 million) in funding to four projects aimed at improving Australia’s research information infrastructure [2].  A new committee, the Australian Research Information Infrastructure Committee (ARIIC) is advising the Government on the Research Information Infrastructure initiative and will seek to identify priorities for future funding.

During the bid process the National Library of Australia was approached by the lead institutions for three of the successful projects, with a request to be a project partner.  These requests were prompted by the Library’s experience in a number of areas that are relevant to the Research Information Infrastructure program, including its experience in resource discovery, the management of digital collections, digital preservation and directory services.

2
Project ARROW

Project ARROW (Australian Research Repositories Online to the World) is led by Monash University.  The Project has four “Management Partners”: Monash University itself, the University of New South Wales, Swinburne University, and the National Library [3].  The Library’s key roles will be to provide advice on standards, to develop and host the national resource discovery service on behalf of the Project, and (along with the other partners) to install and populate a pilot digital repository of relevant research resources.
The Project will identify, test and develop a particular software solution for integrated institutional repositories of research outputs.  The decision on the software solution to be used is likely to be made in May or June 2004.  All four of the project partners will commit to using this solution.  Other institutions may be assisted by the Project to install and use the same solution.

At this point it is necessary to refer to some recent activities of the National Library, to explain the experience which it will bring to the ARROW Project.

Digital collection management

Since the mid 1990s the National Library has been building and delivering digital collections to support research and learning.  In 1996 the Library began to archive copies of significant Australian web sites.  There are now over 5000 web sites (and more than 10,000 gathered instances) stored in this archive, known as PANDORA.  Many of the sites have already disappeared from the live Internet.  The Library also has an ongoing program to digitise significant original materials in its collections, including pictures, rare maps, sheet music and selected manuscript collections.

The National Library has developed a technical architecture to support the management, discovery and delivery of its digital collections.  A recent description of the architecture has been given by Cathro and Boston [4].

In implementing its architecture, the Library was able to meet its needs for storage and resource discovery through products that are available in the marketplace.  However, it could not identify suitable marketplace products for digital collection management, and in this area it developed two components to meet its needs.  The first component, the Digital Archiving System, provides Library staff with the tools to gather and manage the items for the PANDORA archive [7].  The second component, Digital Collections Manager, manages the digital surrogates which are created by the digitisation workflow.  The Library has developed web delivery systems for pictures, maps, sheet music and manuscripts, which are based on descriptive and structural metadata sourced from the Digital Collections Manager.  The delivery system allows the user to navigate the multiple pages of the object, to zoom in to view details of each page, and to view metadata pertaining to the object [4].

Thus, the National Library currently creates digital content by harvesting web sites and by digitising collection items.  However, the Library does not currently have a satisfactory method for ingesting digital content submitted by publishers or other sources such as independent scholars.  The Library hopes to benefit from its involvement in the ARROW Project by trialling the use of digital repository management software which supports the deposit (or submission) model.  Thus, the Library will take the opportunity to assess how this software might complement its existing digital services architecture.
The Library will also take the opportunity to review emerging information models and software solutions for digital repositories against the software it has developed for its Digital Archiving System and Digital Collections Manager, with the intention of sharing lessons learnt with other developers and implementors and replacing components of its digital architecture over time with commercial or open source products.
Persistent identifiers

One important feature of the Library’s architecture is its persistent identifier framework.  This was developed following a consultancy undertaken for the Library in 2001 [5].  The use of persistent identifiers ensures that every item in the Library’s digital collections is citable in a persistent manner.  The identifier can be used in a variety of contexts (including the Library’s catalogue, federated discovery services, scholarly papers, bookmarks, and hyperlinks from other web pages) with confidence that this citation will never “break”: it will always resolve to the location of the object on the Web.

The Library's persistent identifier framework makes a clear distinction between identification, location and resolution.  The Library has developed a simple resolver service application [6] that redirects a user to the current location of an object based on its persistent identifier.  The resolver parses the persistent identifier and then, based on a set of rules in a configuration file, determines the current web location.  If the Library later changes the way it delivers a particular digital collection, it need only make a simple change to the configuration file to ensure continued access to that resource.  This technique results in simple and fast resolution but requires that the persistent identifiers contain a way for the resolver to discriminate between collections.

Resource discovery

The National Library has had significant experience in developing services that meet user needs for resource discovery.  As far as its digital collections are concerned, the prime discovery service from the Library’s institutional perspective is its catalogue.  The Library ensures that all of the items in its digital collections are represented in its catalogue and that there are links from the catalogue records to the delivery systems using the Library’s persistent identifier framework.

There are also important entry points outside the institutional perspective.  These include public search engines, and in recognition of this the Library is ensuring that, as far as possible, items in its digital collections are indexed by search engines such as Google.  Other important entry points include the Library’s federated discovery services such as Kinetica, PictureAustralia and the Register of Australian Archives and Manuscripts (RAAM).  The word “federated” signifies that metadata has been gathered from many contributors to create a search service supporting simultaneous discovery of information resources residing in the collections of all the contributors.  The Library supports a number of these services using a Metadata Repository and Search System which fully supports the Z39.50 search and retrieval protocol [8].
Project ARROW will use an access or discovery layer which is national in scope.  This layer will be built by the National Library using TeraText.  TeraText is a software toolkit supplied by Inquirion Pty Ltd, a company part owned by RMIT University [9].  The toolkit supports the development of resource discovery applications, and the hosting of databases that can be searched through the Web.  Metadata for the discovery layer will be harvested from the Management Partners and from other Australian institutions, using the OAI Protocol for Metadata Harvesting, to create a national resource discovery service for the output of Australian research.  The service will be able to support a range of logical views of the metadata, including institutional, regional, disciplinary and type-of-resource (eg thesis) views.

In addition, the discovery service will expose its metadata using the OAI protocol so that it can be harvested by other services, including international services that focus on specific disciplines or resource types.

3
Australian Partnership for Sustainable Repositories
The Australian Partnership for Sustainable Repositories (APSR) project is being led by the Australian National University (ANU).  Its major objectives are to develop demonstrator repositories and support continuity and sustainability of digital collections, including research data sets.  The demonstrator repositories will be developed at ANU, University of Sydney and University of Queensland [10].
The National Library’s participation in this project stems from its work in the area of digital preservation.  The Library has undertaken several activities in this area, in addition to establishing the PANDORA archive.  For example, it developed and hosts the PADI service, an initiative also supported by the Council on Library and Information Resources, the Digital Preservation Coalition and ERPANET [11].  It has been actively involved in the development of standards for preservation metadata.  It is an active member of the International Internet Preservation Consortium (IIPC), and is leading the work group concerned with archiving database driven resources.
The “Digital Sustainability” aspect of APSR will be similar in scope to the recently established Digital Curation Centre in the UK [12].  The aim is to deliver expertise and advice to Australian higher education institutions in support of the sustainability of their institutional research repositories.  APSR will aim to become a centre of excellence providing these institutions with advice, documentation, planning strategies and tools to support digital sustainability.

4
Meta Access Management System

The Meta Access Management System (MAMS) Project is led by Macquarie University.  The project aims to investigate and test integrated solutions to managing authentication, authorisation and identities, together with common services for digital rights, search services and metadata management.  The aim is to develop essential “middleware” to increase the efficiency and effectiveness of Australia’s higher education research infrastructure, and support access to the national network of institutional repositories [13].

The National Library will have a specific role in the MAMS project.  This role relates to the Library’s experience with the development of online directories, and more specifically its interest in standards which describe services and access policies.
Automation of the decision process about access policy is a necessary component of access management, but access policy description is a key missing piece from the existing Shibboleth architecture.  The National Library has been leading the revision of the ISO 2146  Directories of libraries and related information.  The draft revised ISO 2146 information model describes organisations, collections, activities and services.  Within the description of services, it provides (among other things) a rigorous way of describing policies on matters such as the categories of users served, service levels, types of service provided, and charging policies [14].
5
Conclusions

The Australian Research Information Infrastructure projects, if successful, will improve the infrastructure for managing and accessing the outputs of Australian research.  The National Library of Australia is an active participant in these projects.  The Library will contribute its expertise and recent experience in areas such as digital collection management, digital preservation, persistent identifiers, resource discovery services and standards for descriptions of access policies.  The projects will also strengthen and focus the Library's collaboration with the higher education sector.
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